Abstract
Introduction
The treatment of chronic obstructive pulmonary disease (COPD) has become an important part of the workload of professions such as physiotherapy (Ellis 1992, pp 163-5) , and requires a multidisciplinary approach. Patients with pulmonary diseases, especially those with COPD, tend to get caught in a vicious circle (American Thoracic Society 1987, pp 225-44) . Because they experience dyspnoea during physical activities, these activities will be rewarded negatively. This may eventually lead to inactivity, frustration, social isolation and a low exercise tolerance (Sandhu 1986, pp 629-42 ) which, in turn, causes reduced fitness and will impede further activities (Belman 1986, pp 585-97) .
Rehabilitation goals and effects
Goals for rehabilitation of COPD patients have to be realistic and well understood by the patients as well as the provider because of the permanent and progressive nature of the disease process. FEV 1 (Forced expiratory value -the amount of air blown out in the first second of the forced vital capacity (FVC) manoeuvre) normally decreases with ageing at a rate of approximately 30 ml per year according to Kory et al. (1961,␣ pp 243-58) , while it decreases at a rate of 45 ml to 55 ml per year in COPD patients (Burrows 1985) . It can even decrease at a rate of 60 ml to 80 ml per year in cigarette smokers (Johnson & Pierson 1992, p 214) .
Even comprehensive ongoing rehabilitation programs do not alter the rate of spirometric decline significantly, and survival chances are not significantly increased by multidisciplinary intervention (Burrows 1985) . However, this type of intervention leads to subjective improvement in dyspnoea severity (related to functional mobility and self-care) and a reduction in the average number of hospital days per year (Sahn et al. 1980) . Objective performance improvement occurs in the first three months of training after which progress plateaus (GeulKlaren & Hekking 1991, pp 190-5) .
The aim of pulmonary rehabilitation (Folgering et al. 1991, pp 464-71) is to break the vicious circle of inactivity, frustration, social isolation and low exercise tolerance by: 1. decreasing the physical and psychological manifestations of the underlying disease -in other words, a reduction of the impairment due to the disease 2. increasing physical and mental fitness and performance, with a reduction of the disability of the patient 3. reducing the handicap by maximal social integration of the patient.
Alternatively, exercising can also cause more discomfort in COPD patients. Chronic dynamic exercising causes adaptations affecting the cardio-respiratory system and the peripheral muscles. A sense of discomfort and fatigue in exercising muscles is a component of perceived exertion in any patient with chronic illness, causing enforced periods of inactivity (Clausen 1976, pp 459-95 ). An increase in work capacity may occur by increased peripheral oxygen extraction through muscle fibre hypertrophy, increased capillary blood volume, and shunting of blood from inactive muscles to active muscles (Holloszi 1976, pp 445-58) .
Although circumstantial, the evidence of skeletal muscle deconditioning as a contributory factor limiting exercise tolerance in COPD patients is convincing (Jones et al. 1989 , part 2, A319). The intensity of leg discomfort at maximal exercise appeared to be on average twice that expected for normal subjects at the same exercise intensity. Guell, Gimenez and Marchand (1989, p 385s) found some evidence that muscle fatigue occurred at maximal exercise in patients with COPD.
Pulmonary rehabilitation is defined by Petty (1977, pp 68-77) 
